V-107 
6 and 2 METER 
VFO 





GO Copyriokt L46¢, Huight Bleetroaies Core, Magwood, ML 


SPECIFICATIONS 


FREQUENCY COVERAGE .......-.---eeeee eee 8.333 to 8.666 me for 6 
7 meters 
8.0 to 8.222 me for 2 
meters 
FREQUENCY STABILITY ......+.------+-+:: + 500 cycles per hour 


~ after 30 minute warm up. 


RF OUTPUT ........---- Caracas eon ae ss .20 volts RMS minimum 
~ into 47 K shunted by 30 pf. 
POWER REQUIREMENTS ......- neal’ .....200 volts DC, 30 ma. 12.6 


| volts, 0.15 amp. 


TUBE COMPLEMENT ..............:::+¢+2+--12DK6 Oscillator 


OA2 Voltage Regulator 
SIZE .......--+-+55: cece teen sere reeees = Siena wn 51,” x 4-5/16” x 614” 


This VFO is designed for the ever-growing group of Hams who are active 
on the VHF bands. Coverage is for the most active part of 6 meters (50 to 
52 mc) or for the entire 2 meter band (144 to 148 mc). The VFO can be 


calibrated for either band; a two scale dial is easily calibrated for either 
band. 


The Clapp Oscillator circuit assures maximum stability, and the high 
value of shunting capacitors C-6 and C-7 minimizes any change in tube or 
circuit capacity. A voltage regulator further improves stability by provid- 
ing pure, variation-free DC voltage to the screen of the oscillator tube. 


CONSTRUCTION HINTS 


Since the output of this is in 8 mc range, and it is important that the 
output frequency remain as stable as possible, here are a few pointers: 


1. Keep all leads as short as possible — snug up the leads of each 
component. 


2. Keep bare wire leads snug; they add mechanical stability. 
8. Be sure mechanical parts are mounted firmly. 


RIGHT (Leap as 
SHORT AS POSSIBLE) 







A ~CLAMP WITH 
PLIERS 


As you wire, make good mechanical connections before you solder. And, 


last, but not least, check your soldering. The completed solder connection 
should have a shiny, metallic finish. If it is not shiny, reheat it and add a 


— little solder. 


UNPACKING 


( Carefully unpack all parts and check them against the PARTS LIST. 


[] Assort hardware by size. A plastic ice-cube tray or muffin baking pan 
is very handy for keeping smal! parts and hardware separate. It will 
also prevent misplacement. 


NOTE: Since hardware is weighed rather than counted, you will find that 
you have extra screws, nuts and lockwashers. Also, we have given you 
extra wire in case you should need some. | 

Take your time and work slowly. We want you to enjoy building your 
VFO, as well as using it when it is completed. 
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USE ENOUGH HEAT 


his is thea main idga of good écldarirg, Apply 
enough Feat to the metal surfaces you are joining 
to Take the solcer spread freely, until tae contour 
(shacpel of the connection shows Lider the solder. 
AN ELECTRONIC UNIT WILL NOT WORK... 
Unless itis propery solderad, Reed these inacruc- 
linnis Lanelully to understand tha basco ideas ol 
go00 s0\der ig. 


Enough heat musl be weed su lie solder carn welu- 
ally penetrate tie metal surfaces, making an un- 
brokea path over which electricity can travel, You 
are not using engigh heat i- the solder barely 
meils and oorme a roundec ball of rough, lhaky 
solder. 


Use fhe Right Soldering Too! 


A solcering iran i1 tie 27-40 watt “ange is "ecam- 
merded. Any ivon in thik range with a clean, 
chisel-shaped tp will suppey the corract a@vourt 
of heat to make a qood salcear connection. You 
may also use a soldés gue but make sure lee ts 
reecies T..| haat before you so der, 

Keep the iran or gun tip brightly coated with 
solder, When necessary, wipr the hot tip clean 
with a cloty. IP you are usirg an old tig, clead it 
belove you start solee-ing 


Use Only Rosin Core Solder 

We supply the right kind cf selder frasin care 
saldor). Da mat use any other kind of solderl Use 
of Acid Core Solder, Paste, or lrons Cleaned on 
a Sal Ammoniac Block will ruin any Electronic 
Unit and will Void the Guarantee. 
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HERE'S HOW TO DO IT... 


1. Join bare metal to bare metal: insulation must 
be removed. Make cood mechretical connectlans 
ead keep resistor and capaciter leads as shorl as 
Hoss ble, Loless olliervise specitiad, 


2. Coat the tip of < aot iron with solder. Then 
Firmly Press the Flat Side of the Tip against lhe 
paris lo be seldered loueslher, Keep the iran there 
Wl WOU... 


a. Apply the solder belween the metal to be 
so dered and tne iron tip, Use only enough salder 
to flow over all surfaces of the coinecl on, and all 
wores in tha coroactien, Remove the ron, 


Do Not Move Parts Until the Solder Hardens. If 
you accidentally rove the wires as the solder is 
hardening, appkt your iron and reheac. 


4. GCampars your soldering wita the pictures on 
his page, You dave a good cannecion if your 
Solder has ‘lowed aver a surfaces to be con- 
nected, follow sg the shape of the surfaces. 
aiould appear smooth and bright and all wires in 
the connection should be well-eo!dared. 


You Have Not Used Enough Heat: If your connec- 
tion is rough and tlaky-looking, or it the solder has 
formed a round ball Instead of soreeding. 


The difference between. good so'dering {enough 
heall and poor so dering (net enough wat) is just 
a fey @xtra seconds wth a hotiren firmly applied, 
REMEMBER, LARGER METAL SURFACES 
TAKE A LONGER TIME TO HEAT. 
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MOUNTING PAPS'S ON THE CHASSIS 


SEE FIGURE 1. 
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Fogition the chassis in front of yous shown in Figure 1. 


V-1, T-pin tube cucket and tubammllld basc. Mount the shield buse 
from the top of the cassis and €8@Ptihe ancket from inside the chasala 
as ahown in Figure 2. Position the socket with the keyway (wide space 
between two’ pins) as shown in Figure 1, Use two 4-40 x ia" screws, 
lackwashers and mute. 


¥-2, T-pin tube socket and tube shicld baae. Mount as aoove. Be sure 
jo position the sucket so.the keyway is as shoywn. 


Three small grommets. Preas inio the holes in the chagsls where 
t hice Fr TL. 


One lovee grommel, Press into the hole im the reer of the chassle where 
ghawn. 


TS-1, 2-terminoul strip. Mount with a 6-02 x i." screw, tive lockwa ATE TE 
wud a nut. Plaee ore lorkwasher between the wnounting foot and the 
cheesie and the other between the meoanting freol ad the net. 


TH-2, 3-terminal atrip., Mount with a 6-82 5 (4° serew, Teo Inck washers 
and anit. Agaln, place a lockwasher on each side of the mounting Toot. 


TS-3, 4-Lerminal strip. Mount with a €-A2 xt" serow, TWH lovawashers 
and 3 nut. Place a lockyasher on cach aide of the mounting foot. 


TS-4, 1-termiral atrip. Meunt with a 4-42 2 Ja" screw, two lockiwagshers 
and a nut. Place a Inckwasher on each side of the mounting fovt. 


C2 trimmer capacilue, Bend the lugs at right ang’ea ao they tt inte 
the hales in the vhassia. Mount from the tup of the chassis with tyro 
4-40 x 44° serews, 4 luckwasher, a solder lug and two note. Mount the 
anlder lug on the zerew eluser lo TS-2. Caution: Do not overtighten 
thease serewa, See Figure fi for a lop view of the chassis and C-2. 


L-2, wulput coil in 4 metal cat. Position with the color dot as shown. 
Mouol will the “U* ahapedc clip ag zheam in Figure 3, 


L-1, ogeiNater coil. Mount as shown in Figure 4. Bo sure the locating 
pin is eatrectly positioned before pushing the lucking tab througn the 
ehassis, 


$1 rocker awiteh. Mount with two #4 aet-tapping aerewa and uwo 
lockwaghera: place the lockwasher directly under the heed of the werew, 


(Clip not, Snap over the hole in the front lip of the chassis — wich the 
raised zidr of the clip facing down into the chassis. 


Bend the ground lugs on each tube aocket away from the socket pina 
and down toward the chassis, Also, bend the tube aocket pine slightly 
putyvard to provide more apacing between pins, 
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FIGURE 2 


LOGATING 
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FIRST WIRING 


IMPORTANT INSTRUCTIONS 
THE [NSTREUCTION CONNECT MEANS: Connect the wire or lend 
to the given poms. Make a firin mecnanicsl connection BUT BDO NOT 


SOLO AT THis TIE. Later snolher wire{e) will he connected! 
to this point. 


THE INSTRUCTION SOLTWER WMEASS: Gonnect the wire cr lead 
Lo the given point and thes seldes che connection snd all wires im it. 
I? there te more than one vire in dhe connection, the mur ser wll be 
ahnked — fur uxample (@ wires). dter suldering a connection, trim 
ell wirea as close sa poesible bo the termuinyl. 





SEE FIGURE 5. 
[se Blac wire. Solder one wad ta terminal 3 of 8-1. Connect the other end 


i] FA 


Lu berminal 1 of TE-s, 

Violet wire. Connect one cual to terminal 1 of &-1, Connect the other 
end toe terminal 1] of '[S.¢, 

R-4, 100K resiator (brown, black, vellow). Solder one lead toe termingl 
Lof 6-1 (2 wirea). Connect the olher end to terminal 3 of TS-L. 

Ci-10. ae af eliac CABACT Cor, Connect one lead Lu areeyy ma lug Th af V-1, 
a ta” ol tubing over the other lead aud comnech if te terminal 3 ct 
Grange wire, Contest cne end to pin f of V-L. Solder the cther end to 
pina ot ¥-Z, 

Orange wire, Solder one end te pir dof ¥-L. Connect the other end to 
terminal 4 of TS-3, 

Ite" bare wire and 44" of tobing, Slip the tubing over the wire and 


silder one end of the wire to pir 2 of ¥-2. Connect the other end ta 
termina. 4 of TS-3. 


le Py” of hace wire and 34,7 of tubing. Conmest one end of the wire to 
terminal Toof (0-24. Pass the olher end of the wire dewn through the 
er end alip the lubliog over the wire from the top of the 
CASS Ls. 


be 14” of bore wire. Bolder one ee... sn 2of C-2. Solder the ulher 
ene te the aglder lige mousbed vith C-2. 


“yl (Hi, 31 pl mica capacitor, Aolder one lead te terminal | of C-2 (e 
Wwire#!. Connect che other <rdé th termina’ 3 nf TS-%, 


“fh R-1, 40K resistor (yellow, violel, orange). Connect one lead to terminal 
lof TS-2. Connect the vlher end te ground lug A on ¥-1, 


ft O-9, Th0 pf mica capacitor, Solder one lead to ground lug A of ¥-1 
(2 wires). Gantnect the other ‘aad te pin 2 of Y-1. 

fy) 24° bare wire, Thresd the wire theeigh ground lg Thaf V-1, pin T of 
¥-1, the center Bin, Pin 3 and solder te greund Ing oof W-1. Solder 
ground lug D (2 wlres:, pin 7 and pin &. 


[| ] 144° bare wire. Guldee one wd Lo Leeming] $f L-2 ff wiread. Connect 
the ether god te Leroinal 1 uf T-. 






FIGURE 5 


aul 





SECOND WIRING 


SEE FIGURE 6. 


= 


fe] 24g" bare wire and 114” of tubing. Conneck one enc of the wire to 
terminal 2 (lower terminal} of T.-1. Doe not put any tension om the 
terminals of L-1: they may move and slip off under strain, Slip the 
tubing over the wire and connect the other end toa Lerminal 3 of TH-3. 


| C4, 47 pf disc capacitor Snider one lead to terminal 2 of TS-3. Solder 
the other lead to terminal 2 nf TS-2 {3 wires}. 


R-2, 47 chm resistor (yellow, violet, black!- Cannoct one lead to termi- 
nal 1 of 'S-2. Solder the other lead to pin 1 of ¥-1. 


RFC-1. Slip ve" of lubing over one lend and conneet it to pin 2 of V-1, 
Cannect the other lead io terminal 4 of TS-3. 


[-¥] 
] G-8, 01 uf disc capacitor. Solder one lead to the center pin of Y-1 [2 
wires), Solder the cther lead to pin Gof V-l ¢é wired |. 


_] Single conduetnr shicided caule, Prepare the ends as shown in Figure 
7. Pass one end of the cable Uhrough the amal! grommet in Lhe rear of 
the chassis and connect the inner conductor te terminal 2 of L-2, Slip 


| 


14" of tubing over the shield asd solder it to ground lug C on V-L, 


] Three conductor shielded cable, Carefully cut back 1” of the outer ins.- 
lation from each endl of the cable. Remove 14" uf insulation from the 
enda of the wires. Carefully coat the hare cnds of the wire with solder. 
Tass one end of the cable through the large grommet in the rear of the 
chaasia and connect Lhe wires as follows: es 

Solder the red wire lo terminal 1 of TA-4 (2 wires). —— ies 
Connert the black wire to terminal 2 of TS-2. 

Connert the shield wire Lo terminal 3 of TS-3. 
Connect the white wire Lo terminal 4 of TS-4- 


LZ; 


0-8, 02 uf dise capacitor. bolcer one lead to terminal # of TE-A 2 
wires. Solder the other lead to terminal 4 of TS-6 (4 wires}. 

A C-11, 01 pf cise capacitor, Connect one lead to terminal 1 of L-2. 
Solder the other lead to terminal 2 of L-2 (2 wires). 










COAT INNER CONDUCTOR 3 CONDUCTOR \\ 
TIP WITH SCLOER- = SHIELD CABLE "4 
a "2 ' SHIELDEO CABLE 
‘, call i 
| } UNWIND SPIRAL SH ELD. FIGURE 6 
E ——=— TWIST AND COAT TIP 
| WITH SCLOER. 
FIGURE 7 


ASSEMBLY AND MOUNTING 
OF THE TUNING CAPACITOR 


SEE FIGURE &. 
fl C-1 tuning capacitor and tuning dial. Slip the tuning dia’ over the 


1 
| a 


I 
—_. 


ahaft of C-1. Position the dial su Lhe bushing is about 44" away Trom 
the frame of C-1. Fasten with the sel screw. 

Mount C-1 with its mounting brackel on the top of the chassis with 
four 6-22 x 54" screws. four flat washers and a solder lug. Place the 
anider lug under the screw mearest L-1 oseillalur coil, Do not over 
tighten these screws. 

Pilot lamp and pilet lamp socket. Insert the pilot lamp into the socket. 
Mount the socket with a 6-32 x 44" acrew, a solder lug and a lock: 
washer. Positicn the ancket ao the lamp is directly behind the center 
of the tuning dial, 


[ji] Green wire. Solder ane end to the terminal on the socket that te nearest 


the front. [he other end will he connected later. 










i SCREW FIGURE & 
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PILOT L&MP 
SOCKET 
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#6 FLAT | . SOLDER LUG 


WASHER(41_ a 


6-32 "5/8 SCREW [4] 


WIRING THE TOP OF THE CHASSIS 


SEE FIGURE 9. 


fe] Green wire from the pilot lamp socket, Inzert the free end dawn 
through the small grommet shown. 


fy] I-56, 47 ohm l-watt resistor (yellow, violet, black). Solder one lead to 
the aolder lug mounted with the pilot lamp socket. Solder the other lead 
to terminal 1 of the pilot lamp socket. 


[| | Rare wire with tubing inserted up through the emall grommet near 
C-1. Solder the end of the wire te the terminal of C-1. 


Pe 2 Ge 
el 

BARE WIRE =a 

WITH TUBING ( 


















FIGURE $ 


ASSEMBLING THE FRONT PANEL 


SEE FIGURE 10 AND 11. 

(_ OPERATE neon lamp. Ingert through the front panel oa shown — C] Slip the bushing on the frunt panel assembly over the shaft of C-1 a 
from the front slide, Slip the large meLlul washer over the letp. tee leada of the OPERATE lamp through the hole in the front of the 

chassis. Fasten the assembly lu lhe chassis with two #6 self-tapplng 

screws threaded down through the “L" shaped sectinna on the front 


son] we wai feo 1 beacket. Remove the protective paper 
| Dial window an Tork Pani acket ee B B panel bracket: and inte the chagets. 


cevering from the dial window. Assembie us shown with a nusking, flat 
waster, lockwusher and nut. Poattion tie lial window so the edges line 


un Aquare we ithe Lhye: adores of the panel, arid thee LL shaped aerctinns of ROTE: You may find iL NELESSAr yy to Joogen the bushing Thal pers bios Lhe 
the bracket are even and parallel with the receding ecge of the front panel and bracket assemuly lo assure best fit of the shaft of the Luning 
panel. capacitor and the rocker swileh, 










BUSHING 


Di A 


WINDOW —e FLAT WASHER 


LOGKWASHER | 
: FRONT P& Nic 


FIGURE 10 


OPERATE 
LAMP 
FRONT PANEL BRT 


‘ 
LARGE METAL WASHER 


LAST WIRING 


SEE FIGURE 11. 


[af Slin the clip supplied wilh the OPERATE lamp uver the lewds and 
kikly af the lamp. Press the elip firmly against the chassis. ib will held 
the lamp tighth in place. Nute: Position the clip se ita teeth are out 
and away from the chisassis- 


| Slip Wa" ef tubing over one lead of the OPERATE lamp and aolder it to 
terminal 1 of TS-1. Slip *4" of tubing over the remairing lead and 
solder it ta terminal 4% of Ti-1 (2 wires), 


[0 0-6, 10 pf dise cupacilur. Conmneel one lewd Lo leemioal 2 of Ll, Again, 
Luke eure net to abealm Lhe terminals of L-l. Conmneet the ulbher lead Lu 
Lhe solder lug near L-1. 


| 1-12, 10 nf diae capacitor, Solder one lesd to terminal @ of T-1 (a 
wirea). Solder the other lead to the solder lug mene T-l (2 wiread. 


ty] 144° bare wire, Connect one etl to bermiunal 1 ef TS-2. Solder Lhe olhec 
end to termina] Loaf L-1, 


[] (-6, 760 pf mica eepecttor. Solder one lead to terminal | of TS-2 (4 
Wires), Slip i" of tubing over the other lead and solder it to pin 2 of 
¥-1 (3 Wircas, 


[7 areen wire extending up throurh lhe prommel near TS-43. Solder the 
 énd to terminal ¥ of T3-8 (9 wires’, 


ia 


“a bare wire. Solder one end to pln & af V-1. Solder the other end to 
Lurminsal lof L-2 (2 wires:, 


«| K-38, 2.6K, T-watt resistor. Solder one lead te pin 1 of V-2, Salder Lhe 
other [ead to terminal 1 of 'TS-4 (4 wires:, 


Two clip muta. Snap une cover each hole in the rear lip if the chassis — 
with the raised side of the clip facing down inte the chaasia. 


~] You have now tompleted all the wiring and soldering in vuur VFO. 
Carefully check all your work. 
1. Cheek to he aure all leads are kept as ghort as possible, 
Check ta be aure al] excess wire ends have been cut uff. 
Check each solder connection to be suru il hus been made properly. 
Reheat any doubtful connections. adding « liltle solder if neces 
sary, 


mi ba 


— 


| Plug the 12DK6 tube into the ¥-1 socket. Place the small tube shield 
over the tube and twist into the locked position, 


| Plug the OA? tube intu the V-2 socket. Place the large tube shield ayer 
the tuhe and twist into the locked position, 


FRONT PANEL aie 








i" 
OPERATE 
L Aha 
TAPPING 
SCREW (2) 
C75 C-re 
lOpe 


CLIP NUTS 


FIGURE 11 


SEE FIGURE 12. 


(] Fasten the rubber feet to the bottom half of the case with four 6-32 
x 5/16” screws, lockwashers and nuts. 


[] Fasten the bottom of the case to the chassis with three 6-32 x 5/16° 
screws. 


[] Fasten the top of the case to the bottom with four #4 self-tapping 
screws. 


(_] Place the knob on the shaft of the tuning capacitor and tighten the set- 
screw against the flat side of the shaft. 






FIGURE 12 
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#4 SELF-TAPPING (4) 


CONNECTING THE OUTPUT CABLES 


The single conductor shielded cable is the VFO output. We have supplied 
a standard pin plug for this cable. If you prefer to use some other termi- 
nating connector, attach it at this time. Keep one thing in mind — this 
cable should be as short as possible to maintain maximum output from the 
VFO. The cable adds to the output capacity, which reduces the output. The 
output specification (20 volts RMS into 47K shunted by 30 pf) is at the 
=e re the 24” cable. This output figure will be higher for shorter lengths 
of cable. 


The 3 conductor shielded cable is for power. A four pin connector is sup- 
plied. Attach this connector to the end of this cable if you intend to use 
the VFO with a transmitter or transceiver which is equipped with a mat- 
ing socket. 


For example, connect it as follows when using the VFO with the 
matching 6 or 2 meter transceiver: 


Pin 1 — connect the shield wire to this pin. 
Pin 2 — connect the black wire to this pin. 
Pin 3 — connect the red wire to this pin. 
Pin 4 — connect the white wire to this pin. 


CAUTION When you use this VFO with the matching transceivers, be 
sure this plug is properly connected to the socket on the transceiver — the 
screw-head positioned toward the 12-pin power connector. 


For use with other units, keep the following in mind: 


The shield wire is grounded internally, so it can be used for the 
negative, or ground-return circuit. 


The black wire is for the filament voltage. The VFO requires 12.6 
volts at 150 ma. 


The red wire is for B+-. This circuit may be switched by the control 
circuitry in the transmitter. The VFO requires 200 volts DC at 30 ma 
(voltage range from 180 to 230). Notice that this B+ line is con- 
trolled internally by the OPERATE-STANDBY switch. Thus, any 
external contro! switching will be in addition to the internal switch- 
ing. 


The white wire is for a ground return for the oscillator cathode and 
the B+ circuit. This circuit must be switched to ground by an ex- 
ternal control circuit when the VFO is to be in the circuit. If the 
transmitter you are using does not have provision for grounding 
this circuit, the white wire can be connected internally to ground, 
then, the entire control must be by switching B-- only. 


CALIBRATING THE VFO 


The VFO must be calibrated against a frequency standard. The most 
readily available accurate frequency source is a crystal. If an electronic 
counter is available, it is the most versatile. Another possibility is a 
general coverage receiver that can tune the range of 8.0 to 8.666 mc. 


Place the VFO in the case; the bottom cover fastened with the screws 
and the top just set in place. 


[] Turn the power on for the VFO and allow it and the calibration equip- 
ment to warm up for at least 1% hour. 


[] Place a 47K resistor across the output cable of the VFO to serve as 
the recommended load. 


CALIBRATION FOR 6 METER USE 
[} Remove the top cover from the VFO. 


[] Loosen the set-screw in the bushing of the tuning dial. Rotate the 
shaft of the tuning capacitor so the pilates are all the way open. 
Now rotate the tuning dial on the shaft so the line on the window 
lines up with the red line just above 52 mc, on the tuning dial. Position 
the dial as close to the front panel as possible, without rubbing, and 
tighten the set-screw. 


Calibration should be made at the most convenient dial mark near the 
edges of the tuning range. The recommended calibration points are 
50.1 me and 51.9 mc. 


Use an 8350 ke crystal to calibrate the low end. If your transmitter has 
a spotting feature, use this function to obtain the required calibration 
signal. Place the VFO output cable near the antenna connector of the 
receiver. 


[_] Set C-2 as shown below. 


[} Set the VFO dial to 50.1 mc. Adjust L-1 to zero-beat the VFO fre- 
quency with the crystal frequency. 


Change to an 8650 ke crystal. 


[] Set the VFO dial to 51.9 mc. Adjust C-2 to zero-beat the VFO fre- 
quency with the crystal frequency. 


Setting of C-2 
for 6 Meters 





[) Repeat the calibration at both ends of the dial until dial markings 
line up correctly. 


[} Set the VFO to the center of the range in which you intend to operate 
it. Remove the 47K load from the end of the output cable. Plug the 
output cable into your transmitter and adjust L-2 to obtain maximum 
drive into the transmitter. 


CALIBRATION FOR 2 METER USE 
[] Remove the top cover from the VFO. 


[] Loosen the set-screw in the bushing of the tuning dial. Rotate the 
shaft of the tuning capacitor so the plates are all the way closed. 
Now rotate the tuning dial on the shaft so the line on the window 
lines up with the red line just below 144 mc on the tuning dial. Position 
the dial as close to the front panel as possible, without rubbing, and 
tighten the set-screw. 


Calibration should be made at the most convenient dial mark near the 
edges of the tuning range. The recommended calibration points are 
144.4 me and 147.6 me. 


Use an 8022.2 ke crystal to calibrate the low end. If your transmitter 
has a spotting feature, use this function to obtain the required calibration 
signal. Place the VFO output cable near the antenna connector of the 
receiver. 


[_] Set C-2 as shown below. 


[J Set the VFO dial to 144.4 mc. Adjust L-1 to zero-beat the VFO fre- 
quency with the crystal frequency. 


Change to an 8205.5 ke crystal. 


[] Set the VFO dial to 147.6 mc. Adjust C-2 to zero-beat the VFO fre- 
quency with the crystal frequency. 


(] Repeat the calibration at both ends of the dial until the dial markings 
line up correctly. 


(] Set the VFO to the center of the range in which you intend to operate 
it. Remove the 47K load from the end of the output cable. Plug the 
output cable into your transmitter and adjust L-2 to obtain maximum 
drive into the transmitter. 


Setting of C-2 
for 2 Meters 


VI 





OPERATION 


CONTROL FUNCTIONS 


TUNING IMAL — varies the frequency ul which the VFO oprrates. 


Read the frequency direstly from the dial, The raro-seale dial can he 
used for either G or 2 meter operation. 


OPERALTE-STANDRY SWITCH —turus the B-- on and off internal. 


In the STANTDRY position, the E+ is removed from the rirewit. 
hut the filament power remains on. In Lhe OPERATE poattion, 
B-|. is applied ta the cireult snd the neon operate Iight goes on. 
NOTE: When vsing crystal centre! for your Lransmitter, leave The 
VFO in the STANDBY position. Even though the vutput from the 
VFO is net controlling the frequency of transmission, the internal 
tuned circuit will have an effect on the erystal frequeney (especially 
if it i¢ near the VFO dial frequency). 


VEO OUTPUT cable — the single-rnnductor shielded cable feeds the cut- 


pul signal from the VFO to the transmitter. Use either Lhe pin plug 
provided or a connectur suitable for your application. 


POWER cable — the three-conductor shielded cuble poovices the necessary 


wires for connecting power to the VFO. Use either the 4d-pin plug 
aupplied, or a connector suitable for your spplicalion. 


CAUTION: When you use this VFO with the matching transceivers, 
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he sure this plug is properly commected to the socket on the 
transeciver— the serew-head posiltened toward the I2-pin 
qarer connector. 


OPERATING HINTS 


Always lel Lhe VFO warm up for at least 50 minutea hefore using it. 
This will assure maximum stability of frequency. 


The wutput from this VFO is more then edequate te drive most trans- 
moblers (minimum of 20 volts RAS), Even greater output may be obtained 
Ly shortening the output cable. The capacity «f the output cable Inada 
down Lhe RF output; thus, the shorter the cak’e the less the loading effect. 


When using the VFO, de not operate ten near the edges of the band. 
A very slight change in the VFO frequeney could place your signal 
vulside of the hand I:muts. 


When you use this ¥FO with a transmitter that dove not have control 
ewitehing cireuitry ta turn the VEO en and of, it in Imperative that vou 
turn the VFO on before the tranamitter and ther. the transmitter off 
before the VFO, Thus, the VFO is the first on and the last olf. his will 
assure pruper bias for all stages of the transmitter, Withaul wrid drive, 
most tranemilter stages will draw excessive current and exceed tube 
diasipation, which may resalt in permarens dumagre to the tube. 


Mest transmitters will have suitable control switching to turn B-- to 
the ¥FO on arel off. ln such cases, the OFERATE-STANDHY switch 
thay be lefL in lhe OPERATE position. All control of the VFO will then 
be made ut the toansmitter. To simp ify operation with this type of con- 
-rs]. conmect the while wire in the power cable to chassis ground. See 
page 10 for further infurmation. 


[f you uee this VEO with a transmitter which has a control switching 
function that will provide shorting contact when in the transmit function, 
use these conlacks for the white wire and the shield wire of the powcr 
cable. The white wire is the cathode return and B+ return for the WFO, 
end tiuat he connected to chassis ground when in operation. hee pasre 10 
for further information. 


Remember that FCG. requires that you have a frequency mexssuring 
device separate from the controlling frequeney. This device ia to he used 
tq moniter the output frequency of the transmitter, The dial calibration 
of your recelver is not considered ceeeptable, unless it is adjustable 
and a crystal calibrator is used as a standard for dia! calibration tracking. 
Your transmitting crystals are not suitable for this requirement. This 14 
an important regulation that is all tuo often averlonked by the Amateur 
Radio Operator, 


CAPACITORS 
All capacitors are ceramic disc, 20% tolerance, 500-600 
volt, unless otherwise specified. Given voltage ratings are 
the minimum allowable. Capacitors supplied may have a 
higher voltage rating. 
Symbol Description Part Number 
C-1 Tuning (5.8 to 26 pf) .........-005. 286-098 
C-2 4-25 pf, NPO, ceramic trimmer ...... 284-004 
C-3 51 pf, 5%, silver mica .............. 266-519 
C-4 AT pf, 10%, NPO ..... cece cr ccseuns 278-070 
C-5 10 pf, 10%, N-470 0... ccc eee 278-062 
C-6 750 pf, 5%, mica .........eceeee cece 266-551 
C-7 750 pf, 5%, mica ....... ee eee eee ee 266-551 
C-8 02 PE sis Cae toes enews eee 276-025 
C-9 OL ait iat speedo aaeeuotcaersunasoss 276-015 
C-10 10D A casera (tienen wunaieucecuh 276-025 
C-11 S001 git. ei eie sv wiee bem ew ctw aka ete 276-016 
C-12 10: pf, 10%, N-4T0: 26 i avccardidaws 278-062 
COILS 
Symbol Description Part Number 
L-1 OSCHIBUON: ores ei eR eakaahatoaenass 162-157 
L-2 VEO OULDUE 4 Ssaieieswnves wad drvanens 142-132 
RFC-1 2.5 TN CHOKES 2663 ce nee tei ee ni aes 161-006 
CONNECTORS 
Symbol Description Part Number 
P-1 4-pin, VFO power .............0006. 509-079 
P-2 Phono plug, VFO output ............ 502-123 
PILOT LAMPS 
Symbol Description Part Number 
PL-1 PAT DUD oe 2k estos Jawa eboweeaed 640-002 
PL-2 Neon bulb with clip ...............-6> 642-000 
RESISTORS 
Resistance in ohms. All resistors are % watt, 10% carbon 
composition, unless otherwise specified. 
Symbol Description Part Number 
R-1 BUR cesses eee eee wees ees bees 301-473 
R-2 OT cient ettcn Cin ae na Gaas eeaea i 301-470 
R-3 2.5K, 7 watt, wire-wound ............ 373-006 7 
R-4 TOOK erases wen eee oee ae wees 301-104 Y 
R-5 My A WEG 65 tse te ee weweee kee 304-470 


PARTS LIST 


SWITCH 
Symbol Description Part Number 
S-1 DPDT, rocker: 
STANDBY-OPERATE .......... 437-150 
TERMINAL STRIPS 
Symbol Description Part Number 
TS-1 S-lerminal isis eek bavesindas 440-202 
TS-2 SAOPIMINAL 6s 6 GN OS ee ea Res 440-301 
TS-3 AACN). cis sea seo cass ehees 440-401 
TS-4 AeteOrmineal 65 ies 55-46 Wie cre eees 440-101 
TUBES 
Symbol Description Part Number 
V-1 IZDEG 5 has foie bse ents ones aes 610-071 -” 
V-2 TAS Slava cas hae a ae Ree 610-019 — 
MISCELLANEOUS 
Part 
Description Quantity No. 
Base, tube shield, for 7 pin ............. .. 511-055 
Bracket, capacitor mounting ............ .. -470-796 
Bracket, front panel ................--. . 470-795 
BusniNG. 2cci dh esaeuGicsaee cay teed seed . 470-075 
CBSO cond gwice ache dina hea R x ....702-114 
CHBRRIE: 252 5c boca cere c Shae ernewee eek ... .463-616 
DA ocx Gipns che ek eee Aa eee ae ... 040-244 
Dial WindOW> sac iss ceieee Ose eset ee eeke .. .870-183 
Peet; TUDDer is. ces eee 55K shea ea . 831-001 
PPront- Dane) ssa Sek Seniesa tees .- 463-617 
Grommet, large ..........eee ee ee eens .. .830-003 
Grommet, small ..........0cc cee eee eee .. 830-001 
BNGG: 4.250. 68:50-3605.2 300s casa sae bs .. . 765-092 
Socket, 7-pin tube ........... cece eens .-. -609-056 
Socket, pilot lamp .........-...ee-e00. .. .509-090 
Tube shield, 1arg@ 1610-0. sian eiwe kag ees . -611-058 
Tube shield, small ........2......--000. ...6511-052 
Tunine® (06) 6 osccusGade tens tioses eeetes . 957-007 


HARDWARE 
Part 

Description Quantity No. 
GHD TUG Ja5ivibavek & Yad Ward agaeeeet edad 3... .531-009 
Lockwashers 

Oe, nde a ahh cused oy ead Oh ena oe 7... .682-200 

16-2 ieeada creak hi een eu waa ee ees 17... .582-300 

Me Wee MCAS ER ee eee eae wea was 1....582-701 
Nuts: 

Ae eRe en ee eA a ee 6....570-221 

oS 2 sci eee eee Remand eee wees 8... .570-340 

3% "-32, knurled dress ..............006: 1....579-754 
Screws: 

A ee ics eaves s ee ee ee Seetases _4,...560-222 

AAD 96 nse Helene ee ee Ok eaea ees 2....560-224 

#4x 4%” self-tapping ............0-00e- 6... .562-295 

ade ee ie nnd ha oe OR eae Ae Ea 5... .560-342 

G82 eB 1G ee ag tows tha eeseak aac 7..,.560-343 

Gebe Og” eee wei ei neiewy oxen ee oes 4....560-348 

#6 x 5/16” self-tapping ..........-.+--- 2... .562-393 

8-32 set-SCrEewW ........ eee ec ee enene 1....563-445 
Solder ue s45 6425256 Cas sw eer wae 3....553-005 
AD CS 2,4 ts Cee SWE PETA RS WAR OES EES 1... .532-008 
Washer, #6 metal .........0--- ccs eeccueae 4... .580-300 
Washer, %” metal .....-...0ceeeeewreees 1... .580-702 
Washer, large metal .......... 2c cere reves 1....587-971 

WIRE, SOLDER AND TUBING 
Part 

Description Quantity No. 
Bare wire; 18" 0046S eas 88 ode eee 1....800-600 
Cable, 3 conductor shielded, 24” ........... 1....808-030 
Cable, Single conductor shielded, 24” ...... 1,...808-026 
Insulated hook up wire: 

O” -OPENGS . g6.26 6 55K Ha ea kaees 2....807-023 

G-OPeely 205s t kane cen Gee ewneeeuee te 1... .807-025 

6 DING tsa e ee eaeet oes ie ee reeawwnnse 1....807-026 

e” ViOlSY 5.4 o6's ods oe cacao tanwa ss sas 1... .807-027 
BOGE: BF we eaiissvatnaweetiateaeawteuree 1....930-004 
Tubing; 10" esos had bia Yawn rere tees 1... .812-006 


CIRCUIT DESCRIPTION 


The VFO is basically a highly stable Clapp oscillator with a voltage regu- 
lator tube used to stabilize the screen voltage on the oscillator tube. 


The high degree of frequency stability is achieved by careful design and 
consideration of the following important points: 


1. Temperature stability. 
2, Mechanical stability. 
3. Electrical stability. 


Temperature stability is achieved in two ways. 


The power supply is not included in the VFO. Thus, the greatest 
source of heat is eliminated. 


The ambient temperature created by the circuit components is kept 
to a minimum. Power levels are kept to a minimum; thus, internally 
generated heat is kept to a minimum. Even the one source of heat 
dissipation, the series voltage-dropping resistor for the 0A2 tube, 
has been more than doubled (with respect to requirements) in dissi- 
pation capacity and physical size to reduce any heating effects. 


Rugged construction is the key to mechanical! stability. 


The chassis is made of heavy gauge material. The box-construction 
provides added rigidity. 


The two-piece wrap-around construction for the case provides a heavy 
supporting brace for the chassis. The bottom half of the case com- 
pletes the box-construction of the chassis. The large-diameter, short- 
length ceramic coil form is held firmly in place under the spring ten- 
sion mount. Thus, this important part of the frequency determining 
circuit is virtually immune to movement due to physical stress. 


Change in value of the electrical parts is reduced by a number of pre- 
cautions. 


Ceramic construction of the coil form and trimmer capacitor pro- 
vides a stable material for these important components. Thus, heat 
and temperature effects are greatly minimized. 


Temperature compensating ceramic disc capacitors are used in all 
critical portions of the oscillator circuit. These compensate for elec- 
trical changes due to shifts in temperature. 


Low temperature coefficient mica capacitors are used in the capacitive 
divider circuit. Also, the high ratio of these capacitors as compared 
to the internal tube capacity minimizes tube variations due to voltage 
and loading changes. 
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The electron-coupled oscillator provides excellent load isolation. The 
pentode tube also provides the additional isolation of a suppressor grid. 


A voltage regulator tube is used to provide variation-free voltage 
to the screen of the oscillator tube. Since the screen is used as a plate 
in the oscillator circuit, the B+ operating potential for the oscillator 
is fully regulated. 


Thus, as you can see, a great deal of care was taken when the VFO was 
designed. 


The oscillator circuit is the famous series-tuned Colpitts, which is more 
commonly called the Clapp circuit. There are two main advantages of the 
Clapp circuit: the tube is tapped across only a small portion of the tank 
circuit, thus minimizing the effects of the tube on the resonant circuit 
and secondly, the internal tube capacity is shunted by high values of 
capacity. Thus, the tube becomes such a minor portion of the frequency- 
determining circuit, that its variations have little effect on the circuit. 


Use of the high-gain pentode 12DK6 provides excellent isolation from load 
changes. The plate circuit of the tube is tuned to obtain maximum output. 


The oscillator frequency is in the 8 megacycle range. No multiplying is 
done in the VFO circuitry. The bias point for the 12DK6 has been care- 
fully chosen to produce a symmetrical output wave-form. The resonant 
circuit in the plate and output circuit helps to achieve a fairly clean 
sine-wave. 


This feature is important because a high harmonic content can result in 
spurious radiation and eventually TVI, etc. 


The STANDBY-OPERATE switch is in the B—- circuit. In the STANDBY 
position, the B+ circuit is opened and the oscillator will not function. 


A neon indicator bulb (PL-2) is placed in the B+- circuit with a resistor 
in series to limit the current through the bulb. The neon bulb lights only 


when B-+ is applied to the input power cable and the switch is in the 


OPERATE position. 


A series voltage dropping resistor, R-3, limits the voltage applied to the 
plate of the voltage regulator tube, V-2. Its value is chosen so that the 
current drain through this circuit always remains within the regulation 
range of the 0A2. 


The entire VFO circuit is designed to operate at minimum power so the 
heating effects are kept to a minimum. To obtain the required amount of 
RF output, a high-gain tube was chosen. This allows the circuit to run at 
minimum power levels and still have adequate RF output. 
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KNIGHT-KIT SERVICE FACILITIES 


TECHNICAL CONSULTING SERVICE 


If, after following the instructions and suggegpigms given in this manual you are 
still unable to obtain proper performance fromm kit, we invite you to contact 
our Technical Consulting Service for furthe§™MBistance. Please be as accurate 
and thorough as possible because the effectiveness of our advice depends entirely 
on the information you supply. 


Use the following as a guide for your correspondence: 


1. Have you checked all the suggestions under Service Hints? Caretul con- 
sideration of these points may solve your problem without writing. 


2. Be sure to give the kit mode! number, the date of purchase and the serial 
numbers on the label pasted on the chassis and the back cover of the 
manual. 


3. Have you made a thorough check of all wiring and soldering? Each solder 
connection should have a shiny metallic finish. Reheat any connection 
that appears doubtful and add a little solder if needed. Be sure there are 
no parts accidentally touching each other, the chassis or nearby terminais. 


4. If the kit is of the type that requires calibration or alignment, double 
check these procedures. Be as specific as possible in your report. 
Outline adjustments made and the alignment procedure employed. 


§ When you write be sure to describe all associated equipment. Specifically 
note the switch positions. Define as clearly as possible the symptoms as 
noted and mention any particular circumstance under which the problem 
occurs (after unit has been on for some time, only when jarred or moved, 
only when used for a particular purpose, etc.). 


6. Ifyou have completed the recommended service hints, be sure to outline 
the results and note any measurements taken which are out of tolerance. 


KNIGHT-KIT PARTS WARRANTY 


Knight Electronics guarantees that only premium-quality parts are selected for 


use in Knight-Kits. Every Knight-Kit part is fully warranted for a period of one year 
from date of purchase against defects in material and workmanship. Prompt No- 
Charge replacements of defective parts will be made. 
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INSPECTION SERVICE 
You may return your completed Knight-Kit for inspection and repair within 


one year from purchase for a service charge of $7.00 for this particular kit. 
An additional charge will be made for parts damaged in construction. 


Kits not completely wired or which require extensive re-work will incur an 
additional labor charge. You will be notified of these charges prior to our repair- 
ing your kit. | . 


No service charge will be made for a period of 90 days from date of purchase, if 
malfunctioning of the completed kit is due to a defective part. Service charges 
for kits returned after the one year period will be on a time and materials basis. 


PACKING INSTRUCTIONS 


Should you find it necessary to return your Knight-Kit, be sure to pack it care- 
fully. The original carton should be used, if available. If not, a sound carton of 
similar size may be used. TO PREVENT COSTLY DAMAGE IN TRANSIT, 
cushion your Knight-Kit tightly using plenty of packing material. Mark: 
FRAGILE—DELICATE ELECTRONIC EQUIPMENT. 


SHIPPING INSTRUCTIONS 


Ship your unit by Parcel Post Insured. Please include remittance to cover repair 
costs plus return postage and insurance. Postage and insurance may be estimated 
by referring to the “how to order page” in our catalog. This will save you costly 
COD fees; any excess remittance will be refunded. 


When you return a kit please enclose your order papers and a letter explaining 
why you are returning the unit. On the front of the package print “FIRST 
CLASS LETTER ENCLOSED” and apply postage on the package for the 
enclosed letter. 


ADDRESS CORRESPONDENCE AND RETURN KITS TO: 


KNIGHT ELECTRONICS CORP. 
Knight-Kit Service Department 
2100 Maywood Drive * Maywood, Illinois 


ST-466-750629 


